The situation is more complicated in the case that the neuron A receives excita tory or inhibitory effects from an interneuron through a disynaptic pathway. When the neuron B receives only excitatory synaptic inputs from the trunk b, it is supposed that this neuron fires in response to stimuli on the trunk b. This firing would in turn produce PSP's in the neuron A, as expected from such a schema of disynaptic excitation.
The potential fluctuation of the neuron A would be an elicitation of EPSP or IPSP after a long delay from every stimulus, as shown in FIG. 2 No spike discharges were observed during this averaging procedure, hence there was no interference by them.
A presynaptic fiber in the trunk, l-PaN 1-3, may discharge in response to stimuli on this and in turn EPSP's are evoked in the postsynaptic cell, V 5, throUgh an excitatory synapse as illustrated in FIG. 4 (c) . 2) Inhibitory Connection The neuron, l-PP 1, responded to stimuli delivered on the trunk, GNr, as shown in FIG. 5 (a) . The uppermost photograph may represent an antidromic spike.
Responses to peripheral stimuli were averaged 32 times with the exception of the response accompanied by spikes and FIG. 5 (b) was got. In FIG. 5 (b) , a small positive wave precedes a large negative wave. The former, the positive wave, begins at 40 msec after a stimulus.
This value is comparable with the latency necessary for the invasion of an antidromic spike into the soma, as mentioned above. Therefore the positive wave may be considered to have been produced by blocked antidromic spikes. This is suggested by the uppermost record in FIG. 5 (a) . On the other hand, the nature of the large negative wave may be of the monosynaptic IPSP's because of its polarity and its time course.
A latency of about 80 msec after stimulus also supports this interpretation.
The tentative connections between the neuron, l-PP 1, and the trunk, GNr, are schematically drawn, as shown in FIG. 5 (c) ; the neuron may send its axonal branch into the GNr and receive a monosynaptic inhibitory pathway from the trunk. 
II. Tentative Neuronal Networks
Connections between ganglion cells and peripheral nerve trunks were studied by the averaging technique in 14 specimens.
Some tentative neuronal connections terminating on certain identified neurons were drawn on the basis of four representative results. Differences among individual specimens seemed negligible so far studied. (FIG. 7 (a-c) ). Stimuli on the trunk, GNr, evoked monosynaptic IPSP's and antidromic spikes which could not invade in the soma (FIG. 7 (d) ). From  FIG. 7 (a) , a multisynaptic connection might be supposed between this neuron and the trunk, l-PaN 1-2, but some questions arose as to interpretations on  FIG. 7 (a) , as mentioned below in DISCUSSION.
2) V 1 The neuron, V 1, belonged to the visceral ganglion and was medium in its size. It fired spontaneously with a high frequency and a regular interval of 300-500 msec.
Stimuli on the trunk, l-PaN 1-2, could evoke monosynaptic EPSP's as shown in FIG. 8 (a) discharges monosynaptically, as shown in FIG. 8 (b-d) . Thus it is supposed from these averaged responses that the neuron, V 1, may receive monosynaptic inputs from either presynaptic fibers in peripheral trunks or other neurons indicated by a question mark in FIG. 8 (e) ; that is, they may send axonal branches into trunks and also send axon-collaterals to this neuron. 3) V 5 The neuron, V 5, was large and fired irregularly. FIG. 9 (a-d) shows averaged responses and FIG. 9 (e) shows a neuronal network centering on the V 5. From FIG. 9 (a) , it is clear that stimuli on the trunk, l-PaN 1-2, evoke antidromic spikes. Stimuli on the GNl evoked also antidromic spikes and moreover monosynaptic EPSP's as shown in FIG. 9 (c) . When the trunk, IN, was stimulated, spikes were elicited monosynaptically (FIG. 9 (b) ). In the case of stimuli on the GNr, only monosynaptic EPSP's were produced (FIG.  9 (d) ). These monosynaptic inputs may result from either periphery or other ganglion cells through axon-collaterals indicated by a question mark as illustrated in FIG. 9 (e) .
DISCUSSION

Some neuronal connections
were identified between ganglion cells and peripheral nerve trunks by an averaging technique.
In favourable cases neuronal connections could be identified by a single stimulus-response test. As mentioned above, however, the single stimulus-response test could not always be available f or the identification of neuronal connections. Therefore many stimulus-response tests should be examined and each response was averaged.
It is well known that the averaging technique is useful for the improvement of a S/N ratio, as mentioned previously. If the cell under observation should discharge spikes during averaging procedure, a result might be definitely affected by them, leading to an incorrect interpretation. The case of. FIG. 7 (a) may be one of such examples. The neuron, l-PP 1, seldom fired but fired repetitively only in response to stimuli on the l-PaN 1-2. The averaged response (FIG. 7 (a) ) contains two kinds of waves in their nature;
i. e. three or four slow waves and many noise-like small spikes. The former might be produced by EPSP's or the aggregations of spike discharges of the neuron in response to incoming excitatory impingements. The latter might result from spontaneous spikes and be observed from a stimulus onset to a next one. Therefore the distortion by these spikes would not be so serious and the slow wave might represent excitatory inputs; EPSP's.
There is one more possibility, however, that repetitive discharges might be evoked by the delayed effects of EPSP's or by the endogeneous pacemaker activity excited by stimulations. Therefore it is difficult to draw any definite scheme of neuronal connections only on the basis of this result in FIG. 7 Influence by spontaneous discharges must be excluded as much as possible. Three attempts were made for this purpose. Firstly, stimulus-response tests accompanied by spikes were excluded from averaging as mentioned previously. Secondly, spikes in the soma of a neuron were suppressed by the transmembrane electric current which could hyperpolarize membrane potential.
The effective strength of the current, however, had the possibility that the polarity of IPSP changed to the contrary. Thirdly, the number of averagings was increased.
It is clear that the larger the number is, the lesser would become the influence of spikes which intervened during averaging procedure. But it was difficult to forecast how many times we should average to obtain distinct results.
Actually, observing averaged responses, averaging was ex ecuted 16-64 times.
It is supposed that there may be axo-axonic connections in the case of giant neurons of Onchidium.
In the spontaneous activity of the neuron, V 1, any synaptic input has not been observed so far. This may be interpreted as follows.
Since synaptic connections are on its axon in a neuropile distant from its soma, EPSP's and IPSP's are too small to be observed in the membrane potential recorded at the soma. In the present paper, however, it was assumed that the neuron, V The author also would like to express his appreciation to Mr. Sadao MINAMI for the computer programme used.
